The process of management is based on constant decision making, where the decisions are becoming increasingly complex and multifaceted. In the modern world most decisions are made by groups of people, often from various disciplines. The ability to use multicriteria methods (e.g. AHP/ANP) of supporting decisions is one of the key challenges that modern managers face. That's why the methods supporting decision making are an inherent element of the knowledge of management science. During the current track and organized sessions we will try to considerably expand the knowledge in this area with using AHP/ANP. 
Introduction
The practice of expert examination conduction (including AHP-based examinations) indicates that there are certain difficulties arising when verbal scales are used for expert examination. Expert/decision-maker is often offered to use only one scale for pair comparisons. Judging from experience, in order to get thorough and undistorted data from an expert, (s)he must be offered to input estimates in a scale, which most adequately corresponds to his/her competence (awareness) level in the issue under consideration. The suggested research resolves the issue of using verbal scales with different degree of detail for each particular pair comparison, in order to ensure maximal credibility of knowledge obtained from an expert (expert information must be thorough and undistorted).
Literature Review
The key studies in the described area include the recent research by (Elliott, 2010) , addressing the influence of a chosen quantitative scale upon correspondence between estimation results and expert's own notions. It was demonstrated, that scale selection has considerable impact upon the resulting decision variant estimate. Three quantitative scale types were analyzed, whose point values were assigned to fundamental scale points (Saaty, 2006) of two kinds, i.e. scales with 5 and 9 grades. Quantitative scales under consideration included integer, balanced (Salo & Hamalainen, 1997) and power (Stevens, 1957) scales. In contrast to research, described in the listed publications, in our study we suggest choosing a different scale for each single pair comparison, and not for all pair comparisons.
Hypotheses/Objectives
The purpose of this study is to prove, that to ensure obtaining of thorough and undistorted expert information on relation between objects (on estimates provided during pair comparisons), an expert should be given an opportunity to use scales with different degree of detail (accuracy). This hypothesis is based on a presumption that in every issue under consideration (and in every pair comparison) an expert has a different level of knowledge/competency/awareness. Each expert's competence level can correspond to a respective estimation scale: the higher the expert's competence is, the more detailed scale (s)he can use to adequately present his(her) knowledge. According to the same principle, an uninformed/incompetent expert should have an opportunity to use a scale with small number of grades (including ordinal scale with only two values -"more" or "less") for pair comparisons, or even refuse to compare objects in a pair because of incompetence. It is understandable that an expert judgment provided in a more detailed scale should be considered more significant than that same judgment provided in a less detailed scale, because in the first case the expert is more confident, and his self-estimated competence in the issue under consideration is higher. Consequently, if during pair comparisons an expert considers objects equal, this judgment can be considered the same as refusal to conduct this particular comparison (inability to evaluate preference of objects in a pair due to doubts/low competency in the issue under consideration). As we see, in verbal scales there is no real need for a grade "equal"/"no preference", because if an expert chooses this value, (s)he might as well "skip" (refuse to estimate) respective preference. Anyway, the choice of "equal" preference value does not introduce any additional information on relation between objects.
Proof (confirmation) of any hypothesis in a weakly structured domain (in which we are conducting our research) is problematic, as there are absolutely no benchmarks to compare results with. That is why, the only way to confirm the hypothesis is an experiment using estimates provided by experts. Such an experiment is described in section 5 of this paper.
Research Design/Methodology
During the research a methodology and respective software tools were developed to conduct expert estimation based on the abovementioned approach. In group estimation every expert is offered to provide pair comparisons in verbal scales with different degrees of detail. Each particular pair comparison starts with the scale including only two values («Less» и «More») with an opportunity to refuse to provide the judgment -«No idea» (Figure 1 a) .
a) b)
Figure 1 Software tools for gradual estimate precision increase If ordinal comparison is provided (one of the values «Less» or «More» is selected) the expert is offered to gradually make the estimate more precise, and stop estimation at any stage («Confirm» button on Figure 1 b) . In the process of this iterative procedure the final estimate is conducted in the scale, which most adequately corresponds to expert's competence in the issue of defining the preference relation between two particular objects. The final estimate may be provided in a scale including 2 to 8 grades.
It should be noted that the developed tool allows an expert to be sure that the quantitative equivalent really corresponds to this or that verbal phrase from estimation scale. Such confidence is achieved through providing user (expert) with interactive graphic tips (hints), allowing him to imagine the approximate relation between objects, and, thus, improve the degree of correspondence between the expert's personal notions and the information (s)he inputs during pair comparisons.
For aggregation of incomplete comparison matrices provided by a group of experts, when different comparisons can be conducted in scales with different accuracy, we suggest using the method known as enumerating all spanning trees with further averaging of priority vectors, calculated based on every tree (Tsyganok, 2010 , where N -number of points in expert estimation scale.
Data/Model Analysis
To confirm the hypothesis set forth in section 3 of this paper, an experimental research was conducted with real experts involved. As there are no benchmarks (model values), only the result of individual (not group) expert examination was analyzed. Every experiment participant was offered to select a subject domain, (s)he is competent in, and freely formulate an understandable goal. After that the participant (expert) was offered to formulate 5 to 7 factors making positive impacts upon the formulated goal. It should be noted that, since every expert chooses the subject domain (s)he is familiar with, (s)he must also be aware of contributions of each formulated factor into the goal's achievement.
During the next stage pair comparisons of impacts of formulated factors were conducted. Experts were offered to conduct further comparisons in 3 ways: in the fundamental scale with 5 grades ('Equivalent' (1), 'Moderately' (3), 'Strongly' (5), 'Very strongly' (7), 'Extremely' (9)), in the fundamental scale with nine grades ('Equivalent' (1), 'Weakly or slightly' (2), 'Moderately' (3), 'Moderately plus' (4), 'Strongly' (5), 'Strongly plus' (6), 'Very strongly' (7), 'Very, very strongly' (8), 'Extremely' (9)), and using the suggested tool. In order to minimize the correlation between repeated comparisons of same pairs of objects provided in different ways (every pair was compared three times -each time in a different way) the sequence of pairs presented to an expert for comparison was randomized.
After all pair comparisons were performed (3 pair comparison matrices were filled), 3 priority vectors were calculated. Eigenvector method was used to process matrices, built using the first two approaches, while to define a priority vector based on a matrix including comparisons provided in different scales, the so-called combinatorial (or spanning tree enumeration) method (Tsyganok, 2010) was used (particularly, its modification allowing for usage of different weights for different estimation scales).
At the final stage every experiment participant was offered to rank 3 priority vectors calculated for the factors (s)he formulated. Vectors were displayed as unsigned bar charts in random order. The participant was offered to rank the vectors according to their correspondence to his/her perceptions of quantitative relations between impacts of the formulated factors.
Result obtained by an expert (experiment participant) qualified only if pair comparison matrices satisfied sufficient consistency condition (C.I. value). Statistically credible results were obtained. These results are presented in Table 1 . As a result of the research, we can conclude that in most of the analyzed cases, expert estimates obtained using the suggested technology, are more consistent with experts' individual perceptions of examination subject, in comparison to estimates, based on traditional estimation techniques (where fixed number of verbal scale grades is used). Consequently, wide implementation of the suggested pair comparison instrument in decision support technologies (including those using AHP/ANP) seems adequate. 
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Limitations
Usage of the suggested tool for pair comparisons may require longer time during expert estimation, and, as a result, more resources, than traditional methods. This may result from the fact that more actions are required from experts during each pair comparison. But in reward we get higher credibility of expert estimates and recommendations to decision makers.
Conclusions
As a result of the research, we have suggested an expert estimation mechanism, allowing experts to use scales of different accuracy for each pair comparison. Relevance of the suggested approach is experimentally proven. It has been demonstrated that usage of the respective tool for pair comparisons allows us to improve the degree of correspondence between expert's estimates and his notions of examination subject. This improvement results from the fact that experts use scales, whose accuracy is most consistent with their competency in every issue under consideration.
Implementation of the suggested expert estimation technology in combination with pair comparison matrix aggregation methods (including group methods) improves the credibility of AHP/ANP-based recommendations, given to decision makers. 
Key References
Introduction
Expert data-based decision making is used mostly in weakly structured subject domains. In such domains it is problematic to perform quantitative measurements of these or that indicators influencing particular decisions. Moreover, there are no yardstick values which could be used for reference when expert evaluation is performed. For these reasons, expert data can be the only source of information under the abovementioned circumstances. But for these same reasons, expert data is characterized by inconsistency. Inconsistency can be witnessed in both ordinal and cardinal expert judgments. Also, inconsistency characterizes both individual and group expert estimates. Consequently, consistency considerations must be taken into account in every decision-making support method where expert data is used. Particularly, the questions to be addressed are: "how can consistency of expert judgments be measured in a given method?"; "what is the satisfactory expert judgment consistency level when a certain number of objects is evaluated (compared) by a certain number of experts?" and "how can expert judgment consistency level be improved, if necessary?" Or, in other words, "what is the borderline between redundancy of expert information (considered a good feature) and inconsistency of expert information, and how is it crossed?" This particular paper focuses on consistency considerations in the context of AHP-based combinatory method of enumeration of all spanning trees (see Tsyganok (2010) , Mikhailov/Siraj/Keane (2012)). The method fully utilizes the redundancy of expert information in group and individual decision-making, but consistency of expert judgments and its improvement procedures require further study.
Literature Review
Combinatory method was first suggested by V.Tsyganok in early 2000-s -respective publication appeared in "Mathematical Modelling" journal in 2010 (Tsyganok (2010)). A few years later a very similar approach was suggested by Siraj\Mikhailov \Keane (2012). As for consistency in the context of AHP and related methods, the following studies should be mentioned: Iida studied ordinal consistency improvement in AHP through elimination of circular triads (details can be found in his paper from ISAHP 2009). Mikhailov and Siraj, again, studied ordinal consistency improvement (details can be found in their paper from ISAHP 2011). Brunelli and Fedrizzi in their paper from ISAHP 2011 analyzed several consistency indicators in AHP but did not suggest any particular consistency improvement methods. Mikhailov/Siraj/Keane (2012) do not suggest any feedback procedure when PCM are not consistent enough. Saaty (1996) himself does not prescribe any particular methods for consistency improvement if consistency index values are unsatisfactory: in such cases he just recommends to "revise the judgments and reconsider the problem". The nature of consistency indices in AHP (CR, CI, RI) does not provide for particular consistency improvement steps to be taken (particular objects swapped in rankings or PCM, or particular experts to be re-addressed with suggestions to change their judgments in order to improve their consistency). Tsyganok (2010) uses spectral consistency coefficient suggested by Totsenko (1996) . Consistency improvement mechanism based on this coefficient is somewhat similar to Delphi approach (experts whose judgments lie outside the "majority" area are asked to change their judgments accordingly), but it is more target-oriented and flexible. Utilization of spectral consistency coefficient as consistency measure in combinatory algorithm allows to tell, which expert must be addressed with a suggestion to change his judgment, and which particular judgment (pair comparison) must be changed. On the other hand, the spectral coefficient is not devoid of certain drawbacks: firstly, it heavily depends on the scale point size, and, secondly, it unites two indicators -dispersion and entropy, which are, in the general case, independent. Consistency improvement procedure used by Tsyganok is not monotonously convergent, although its testing on multiple examples indicates that sufficient consistency level (Totsenko (1996) called it "usability threshold" or T u ) can be achieved. It would be adequate to try developing a monotonously convergent procedure for expert judgment consistency improvement during combinatory algorithm-based aggregation of individual PCM.
Hypotheses/Objectives
The problem to be addressed can be formulated as follows. Let us say, a certain number of experts estimates a certain number of objects (or decision variants) according to a certain criterion. Aggregation of individual PCM into a group PCM is performed using
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Washington, D. C. June 29 -July 2, 2014 the method of enumeration of all spanning trees (or combinatory method). The task is to study the opportunities for devising a monotonously convergent procedure allowing to achieve expert judgment consistency level, which is sufficient for aggregation of individual PCM into a group one. I.e., the procedure must show which expert must be addressed with suggestions to change the judgments and which particular pair comparisons must be changed in the first place to improve the overall consistency level.
Research Design/Methodology
The first thing to be kept in mind is that there are several aspects of consistency to be tackled: ordinal versus cardinal consistency and inner versus mutual PCM consistency. The case can be illustrated by an example of an orchestra where each instrument is perfectly tuned to a different pitch. Inner consistency of pair comparisons does not guarantee mutual consistency of individual pair comparison matrices.
Approaches to ordinal consistency improvement within pair comparison matrices were suggested by Mikhailov, particularly, in his paper from ISAHP 2011. If the matrix is ordinally consistent, its elements can be rearranged in such a way that all elements above the principal diagonal are positive. Again, if we need to get a consistent set of pair comparison matrices, built by several experts, the order of alternatives in all experts' rankings needs to be the same, and this condition is the most problematic to fulfill (experts may be reluctant to swap ranks of alternatives), and there is no clear mutual ordinal consistency improvement algorithm. However, there are some rules which can be followed (see Tsyganok/Kadenko (2012)).
If the matrix is ordinally consistent within itself, all the elements lying below the principal diagonal are less than 1 (alternatives can be rearranged in such a way). When such matrices are obtained, spanning tree enumeration method (Tsyganok 2010, Mikhilov/Siraj/Keane 2012) can be launched. As a result, we obtain an aggregate PCM. Based on this matrix alternative weights can be calculated (using eigenvecor or some other method).
But if consistency level is not considered sufficient enough (respective PCM elements are considered "too different"), it is appropriate to shift the respective element of individual pair comparison matrix towards the element of the aggregate matrix, to improve consistency level. The first element to shift (to suggest to an expert for a change) would be the element, which differs from respective aggregate matrix element most significantly. The size of the shift can constitute half of this difference (to ensure better fine-tuning of respective matrix elements).
If we allow the elements of pair comparison matrices to assume values not only from fundamental scale (1/9,…,1/2, 1, 2, …, 9), but all the values within the range, then the consistency improvement procedure can allow to make differences between pair comparison matrices (individual ones and aggregate one) as small as it is required. Thus, we shall have a monotonously converging consistency improvement procedure. 
Data/Model Analysis
In this section we shall analyze a simple numerical consistency improvement example, where 3 experts estimate 4 objects, and aggregate preference matrix is built using the combinatory method (Table 1) . The largest difference from respective aggregate matrix is witnessed in element a 24 of the matrix built by Expert 1. Consequently, it is this element that needs to be changed (offered to Expert 1 for change) in the first place. If we permit to use real numeric values, and not only integer ones from fundamental scale, the picture after the 1 st iteration will look as follows (Table 2) . If real values are not permitted, the picture after the 1 st iteration will look as follows (Table 3) . Following the pattern of changing individual pair comparisons, which are most considerably differing from respective aggregate ones at every new iteration, we will get a thoroughly consistent individual matrices and aggregate matrix ( It should be noted that in case if real values are permitted, the procedure is monotonously convergent.
Limitations
In reality experts are not operating with real values, they are only presented verbal scales with respective integer number equivalents. Consequently, in a real expert examination it is, virtually, impossible to achieve ideal consistency of pair comparison matrices (both mutual and inner). The procedure of consistency improvement should, definitely, stop when the absolute value of difference between individual and aggregate pair comparisons start to increase with the new iteration. It should be also noted that prior to launching the described consistency improvement procedure, ordinal consistency of pair comparison matrices should be ensured.
Conclusions
Several aspects of pair comparison consistency improvement in combinatorial aggregation method have been analyzed. Based on the analyses, a monotonously convergent consistency improvement procedure has been suggested. The suggested approach has its limitations, namely, in order for procedure to converge, it requires ordinal consistency of individual pair comparison matrices. However, the approach can be utilized as a consistency improvement method in group decision-making (including AHP/ANP-based decision-making). Modeling, , 538-544.
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Introduction
The process of management is based on constant decision making, where decisions are becoming increasingly complex and multifaceted. The ability to use multicriteria methods of supporting decisions is one of the key challenges that modern managers face. The analytic hierarchy and network processes (AHP/ANP) are the most often used multicriteria decision-support techniques in the world, both in science and in practice. With the use of these methods, many different problems have been solved in commercial ISAHP Article: A. Florek-Paszkowska, A. Prusak, P. Stefanów / Group Decision Making and governmental bodies. Such decisions, however, are always made in the group settings, involving people from various disciplines. Consequently, development of a solid methodological base for aggregating judgments of multiple players may contribute to the increase of the successful decision making stories and at the same time, have positive impact on various areas of civilisation. Almost every user of the AHP/ANP faces the problem of synthesising the judgments coming from various respondents. The objective of the present paper is to review the existing knowledge on the aggregation of the AHP judgments and priorities obtained by the groups. It has been observed that a large number of publications reporting the AHP/ANP methods in solving various decision-making problems usually "halt" at the stage of the analysis of individual models. The authors of these works do not state how the results have been aggregated. Such information is typically provided in statistical reports. The decision analysis made with the AHP/ANP has its own specific nature. The opinions are expressed using bipolar, pairwise comparisons scale referred as the Saaty's fundamental scale. It is based on a comparison of two elements (objects), of which one may be "better", "more important", "more preferred" or "more likely" than the other. The degree of dominance may be indicated from "1" ("the same significance of both elements"), to "9" ("extreme dominance"). While pairwise comparisons are considered to be a very effective measurement tool (Saaty, 2000) , in case of group decisions they require special treatment, which is not always average of the judgments. This paper reviews two main approaches to aggregating individual results: qualitative (behavioural) and quantitative (mathematical), as defined by (Goodwin & Wright, 2011) .
Qualitative approaches to bring together individual judgments
Qualitative (also called behavioural) approaches involve two ways: (1) consensus, and (2) voting or compromising. According to (Dyer & Forman, 1992) consensus is the most attractive way of synthesizing individual opinions, in both constructing the hierarchical model and making judgments, for two reasons. First, the interaction between the group members helps ensure that the relevant information is available to the entire groups. Second, participants feel as "owners" of the decision and make their best efforts to make the whole process successful. Moreover, in some decisions arriving at a consensus may be more important than choosing an alternative. It happens when decision variants do not differ considerably from one another, and the success of the entire decision-making process depends on the subsequent implementation efforts. Consensus can be also reached in non-common objectives context, assuming that certain aspects of a decision problem can be shared. For the above reasons, the process of reaching the consensus in the group environment remains the focus of numerous studies. If consensus cannot be reached on a judgment, the group may vote or compromise on an intermediate judgment (Dyer & Forman, 1992) . However, voting generates a range of problems. One of them is so called the voting paradox, also known as Condorcet's paradox, which refers to nontransitivity of the group preferences (Goodwin & Wright, 2011) . Perhaps the most widely discussed method of arriving at the consensus is Delphi technique. It was developed in the 1950's by workers of the RAND Corporation, as a procedure to obtain the most consistent agreement within a group of experts. The consensus should be gained through a series of questionnaires with controlled opinion feedback. It consists of several rounds, including: unstructured discussions, consolidating the opinions, producing questionnaires for subsequent rounds where quantitative
